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(54) Packaging bag for use in a microwave oven 

(57) This invention provides a packaging bag (1 ) for 
use in a microwave oven, which can allow the escape of 
vapor generated during microwave heating, the bag 
comprising a bag body (1) comprising an upper side 
sheet portion and an underside sheet portion and an 
upper fin seal portion (2) famed on the upper side 
sheet portion, wherein 

said upper fin seal portion (2) is formed of heat-sealed 
laminated films comprising an inner layer film (32) and 
an outer layer film (31). and wherein said upper fin seal 
portion (2) comprises a non-sealed portion (22) con- 
necting with a container portion (1 4) of the bag body (1), 
a projecting portion (5) projecting from an inside end of 
a heat-sealed portion (21), and a non-joined or weakly 
joined portion (4) having a peel strength of 0.1 to 
20g/15mm width formed between the inner layer film 
(32) and the outer layer film (31 ) at least surrounding the 
projecting portion (5) and connected with an outside 
end of the upper fin seal portion (2). 



Fig. 1 
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Description 

[0001] This invention relates to a packaging bag for use in a microwave oven for heating and/or cooking an article or 
substance such as an ingredient in a Chinese food or curry, 
s [0002] When a packaged article to be cooked, which generate vapor upon heating, is heated by a microwave oven 
there is a fear of bursting of the package by the increase of internal pressure. Accordingly, the heating of the packaged 
article is, in general, carried out by immersing it in boiling coater. 

[0003] In order to cook the packaged article by a microwave oven, it is necessary to provide a means for the escape 
of vapor without liquid escape, such as the attachment of a nonreturn valve or partial cutting of the package by a scis- 
io sors immediately before cooking. 

[0004] However, their cost, and the risk of their malfunction, have meant that nonreturn valves have not been widely 
used. There is also a possibility that a liquid portion of the article boils over. 

[0005] Japanese Patent KOKAI 9-2721 8 discloses a packaging bag for microwave heating made ol a laminated film 
composed of a heat-resistant thermoplastic resin outer layer, a sealant inner layer and a releasing agent layer in lines 
therebetween, as shown in Figures 27. 28. Both ends of the bag are heat-sealed, and during heating by a microwave 
oven, the inner layer is ruptured at the heat-sealed portion by the increase of internal pressure to release vapor through 
the ruptured portion. However, this bag still has a problem of not forming a vapor passage smoothly and moreover a 
liquid escape problem. 

[0006] Embodiments of the invention aim to provide a packaging bag for use in a microwave oven, which does not 
leak liquid before microwave heating, and which allows vapor generated during microwave heating to escape surely and 
smoothly without or with rare escape of any liquid portion of a packaged article to be cooked. 
[0007] The present invention provides a packaging bag for use in a microwave oven which comprises a bag body 
comprising an upper side sheet portion and an underside sheet portion and an upper fin seal portion formed on the 
upper side sheet portion, wherein said upper fin seal portion is formed of heat-sealed laminated films comprising an 
inner layer film and an outer layer film, wherein said upper fin seal portion comprises a non-sealed portion connecting 
with a container portion of the bag body, a sealed projecting portion projecting from an inside end of a heat-sealed por- 
tion, and a non-joined or weakly joined portion having a peel strength of 0.1 to 20g/15mm width, preferably 0 1 to 
1 5g/1 5mm width formed between the inner layer film and the outer layer film at least surrounding the projecting portion 
and connected with an outside end of the upper fin seal portion. 

[0008] The invention also provides a packaging bag as just described, containing an article or substance intended to 
be microwave heated. 
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Figure 1 is a perspective view of a packaging bag according to the invention, for use in a microwave oven and Fia- 
ure 2 is a plan view thereof. ' 
Figures 3-5 illustrate the above bag as microwave heating proceeds. Figure 3 being a section of the bag in an 
inflated state, containing an article to be cooked by microwave heating. Figure 4 being a partial section around the 
upper fin seal portion illustrating a standing state during proceeding of the microwave heating and Figure 5 illus- 
trating a breaking state of the inner layer film. 

Figure 6 is a partial perspective view of another packaging bag embodying the invention, Figure 7 is its plan view 
fo and Figure 8 is a partial section thereof. 

Figures 9-20 are plan views illustrating other packaging bags embodying the invention. "I ' 

Figures 21-25 are perspective views illustrating still other packaging bags embodying the invention. r-' 
Figure 26 illustrates an apparatus for measuring peel strength. ^ 
Figure 27 is a partial section of a known packaging bag. and Figure 28 is a perspective view thereof. 

45 f~ -• 

1 Bag body Kl 
11 , 1 1 a, 1 1 b Upper side sheet portion ^ 

1 2 Underside sheet portion 

1 3 Side fin seal portion 

50 14 Container portion *Y : 

2 Upper fin seal portion 

21 Heat-sealed portion 

22 Non-sealed portion 

23 Free end 

55 24 Weakly heat-sealed portion 

3 Packaging sheet 

31 Outer layer film 

32 Inner layer film 
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Releasing agent layer 
Weakly joined portion 
Greatest rectangle portion 
Smallest rectangle portion 
Right rectangle portion 
Trapezoid portion 
Jetty (projected portion) 
First jetty 
Second jetty 
Bridge portion 
Step portion 
Corner 

First subsidiary chamber 

Second subsidiary chamber 

Non-sealed window portion 

Vapor pocket 

First vapor passage 

Second vapor passage 

First vapor port 

Second vapor port 

Notch 

Recess 

Article to be cooked 
Strongly joined spot portion 
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[0009] The packaging bag of the invention comprises a bag body and an upper fin seal portion, and is made of a pack- 
aging sheet comprising an outer layer film and an inner layer film at least at the upper fin seal portion. 
[0010] The outer layer film of the packaging sheet preferably has heat resistance at least at 170°C, preferably 225°C 
for a cooking time of, e.g. 6 minutes. Illustrative of suitable outer layer films are biaxially stretched nylon film, biaxially 
30 stretched polyethylene terephthalate film, biaxially stretched polypropylene film, metallized films, various coated films, 
and laminated films containing the above film, etc. A suitable thickness of the outer layer film is 4 to 50 jim, preferably 
up to 30nm. 

[001 1 ] The inner layer film should have heat sealability. Illustrative of suitable inner layer films are thermoplastic resin 
films, such as linear low density polyethylene film, low density polyethylene film, medium density polyethylene film, high 

35 density polyethylene film, very low density polyethylene film, unstretched polypropylene film, ethylene-vinyl acetate 
copolymer resin film, ethylene-acrylic acid copolymer resin film, ethylene-ethyl acrylate copolymer resin film, ethylene- 
metahcrylic acid copolymer resin film, ethylene-methyl acrylate copolymer resin film, ionomer resin film, and laminated 
films containing the above film, etc. A suitable thickness of the inner layer film is 10 to 150 nm, preferably 30 to 100 ^m. 
[001 2] The strength of the inner layer film must be broken by the tensile stress induced by the deformation of the upper 

40 fin seal portion caused by the pressure of vapor generated by microwave heating. A suitable impact strength is 50 to 
200 kg cm/mm at 20°C. Moreover, it is preferable to have a ratio of tear strength in the lateral direction (CD) to that in 
the longitudinal direction (MD) of 4 or more, measured by the Elmendorf method with a notch. The strength can be 
adjusted by selecting the material and thickness of the inner layer film, the type and coating amount of the releasing 
agent, or the like. 

45 [001 3] The inner layer film is preferably laminated to the outer layer film at least in the area surrounding the non-joined 
or weakly joined portion. The lamination may be carried out by conventional manner, such as heating followed by pass- 
ing through nip rolls. An adhesive may be applied between the inner layer film and the outer layer film. 
[001 4] A weakly joined portion is provided in the packaging sheet between the inner layer film and the outer layer film. 
A suitable peel strength for this portion is 0.1 g/1 5mm width or more, preferably 0.5 g/1 5 mm width or more, and 20 g/1 5 

so mm width or less, preferably 15 ql 15 mm width or less, more preferably 10 mm width or less, more preferably 7 g/ 15 
mm width or less. When the peel strength is less than 0.1 g/ 15 mm width, delamination can occur during charging an 
article to be cooked, physical distribution or the like, which can degrade appearance and oxygen barrier ability. When 
the peel strength exceeds 20g/15mm width, formation of a vapor passage can be difficult and there is a possibility of 
rupture of side fin seal portions. 

55 [001 5] The peel strength is. or can be, measured by Osing the apparatus shown in Figure 26. An end of a test piece 
122 is delaminated, and one of the delaminated end isfixed to a reverse L-shaped plate 121 by a cellophane adhesive 
tape. The other delaminated end is fixed to a pulling member 124 connected to a motor 123. Then, the motor 123 is 
maneuvered to move the pulling member 124 downward, and tensile load is measured. Measuring conditions are as 
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follows: 
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25 
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Test piece: 1 5 mm width x 5Q mm , 

Full scale : 2 5g 

Pulling speed: about 100 mm/min 

Grasp length: 25 mm 

Measure unit: g/15 mm width 

Moving distance of test piece: 1 7 mm 

Measuring apparatus: "HANDLE-O-M ETER", Kumagai Rikj Kogyo Kabushiki Kaisha 
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belong to lubricant, such ^S^^S^S^SZ^ T °L "SI* Suteble 0r 9 anic 

Suitable inorganic materials be fng to^s^ ZSSSS^ "* ^ ** ^ «" ^ ^ 
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into the part forming a vapor pocket and the part forming a vapor passage. 

[0026] The part forming a vapor pocket is provided surrounding the end of the projected portion, and functions to 
inflate between the inner layer film and the outer layer film surrounding the broken part and assists to form the vapor 
passage. A suitable area of the part forming a vapor pocket is about 1 to 100 cm 2 . 

5 [0027] The part forming a vapor passage is connected with an outside end of the upper fin seal portion, and allows 
vapor to escape. The number of the vapor passage is one, two or more. When the length of the vapor passage is long, 
the formation of the vapor passage is facilitated by rendering the part non-sealed between the inner layer films of the 
packaging sheet. It is preferable to form the vapor passage narrower toward the vapor port, e.g. in a taper shape. 
Thereby, the escape of vapor id facilitated, and folding of the upper fin seal portion is prevented. A suitable width of the 

io vapor port is 8 to 20 mm, preferably 9 to 12 mm. 

[0028] It is preferable to provide a strongly joined spot portion for facilitating the breakage of the inner layer film. In 
the strongly joined spot portion, the inner layer films faced each other are strongly joined without releasing agent layer. 
By providing the strongly joined portion, a great force for rupture works on the inner layer film between the end of the 
projected portion and the strongly joined spot portion, and facilitates the breakage at the end of the projected portion. 

75 The strongly joined spot portion also functions to prevent the opening formed by the breakage from closing, because of 
decreasing elongation of the inner layer film arround the breakage. A suitable distance of the strongly joined spot por- 
tion from the end of the projected portion is 0.1 to 10 mm, preferably 1 to 4 mm. 

[0029] The upper fin seal portion is preferably turned to lie, and imparted with turning habit. A means for imparting 
the turning habit is heating in the lied state. 

20 

Example 1 

[0030] An example of the packaging bag of the invention is illustrated in Figures 1-2. 

[0031 ] The bag is a four-sided fin seal bag, and composed of a bag body 1 and an upper fin seal portion 2. The lateral 
25 width (W1) of the bag is 130 mm, and the longitudinal width (W2) is 170 mm. The longitudinal width (W3) of the upper 
fin seal portion is 30 mm. 

[0032] The bag is made of one sheet of a packaging sheet 3 which is a laminated film consisting of (as in Figure 8) 
an outer layer film 31 , an inner layer film 32 and a releasing agent layer 33 provided on the weakly joined portion 4. The 
outer layer film 31 is a biaxially stretched nylon film 15 urn in thickness. The inner layer film 32 is a linear low density 
30 polyethylene film 30 [ivn in thickness. The thickness of the releasing agent layer 33 is 0. 1 to 5 jim. 

[0033] The bag body 1 is composed of an upper side sheet portion 1 1 and an underside sheet potion 1 2, and all sides 
are heat-sealed to form side fin seal portions 13. The part surrounded by the side fin seal portions 13 is a container 
portion 14 for containing an article to be cooked. 

[0034] The upper fin seal portion 2 is formed around the center of the upper side sheet portion 1 1 , and composed of 
35 heat-sealed portions 21 including portion 4 and a jetty as the projecting portion 5. and non-sealed portions 22 including 
subsidiary chambers 61 , 62 and a non-sealed window portion 63. 

[0035] In Figure 2, the underside of the heat-sealed portion 21 is obliquely raised from the left end, and turned to form 
a gentle oblique line up, to almost the central portion of the upper fin seal portion 2. Then, it descends 18mm straight 
to form the jetty 5 having a width of 4 mm and a height of 7 mm. The underside of the heat-sealed portion 21 goes from 
40 the base of the jetty 5 in parallel to the free end 23 at a distance of 21 mm (W4), turns downward to form an oblique 
line, and then returns in parallel to the free end to reach the other end. The central portions of the heat-sealed portion 
21 may be partially heat-sealed, e.g. in island shape in order to improve flexibility. 

[0036] The left portion surrounded by the turned oblique lines, straight descending line and the base line of the upper 
fin seal portion 2 is the first subsidiary chamber 61, and the right portion surrounded by the jetty 5, the straight line in 
45 parallel to the free end 23, the oblique line, and the base line of the upper fin seal portion 2 is the second subsidiary 
chamber 62. 

[0037] The non-sealed window portion 63 is in a form of rectangle surrounded by the heat-sealed portion 21 , and has 
a width of 7 mm. The width of the heat-sealed portion surrounding the window portion 63 is 1 1 mm on the upper side, 
4 mm on the left side, 3 mm on the underside, and 10 mm on the right side. 

so [0038] In Figures 1 and 2, the releasing agent which renders the heat-sealed portion in a weakly joined state is 
applied to the part surrounded by a dashed line, i.e. a combination of three rectangles 41 , 42, 43. The lateral width (W5) 
of the greatest rectangle 41 is 36 mm, the distance between the left side of the rectangle 41 and the jetty 5 is 1 1 mm, 
and the right side and the jetty 5 is 21 mm. The distance between the underside and the lower end of the jetty 5 is 6 
mm. The lateral width of the smallest rectangle 42 connected to the upside of the greatest rectangle 41 is 12 mm and 

55 the longitudinal width is 1 0 mm. The upper side of the srflallest rectangle 42 conforms to the free end 23. The right rec- 
tangle 43 connected to the right side of the greatest rectangle 41 is apart from the free end 23 at a distance of 10 mm, 
and has a longitudinal width of 9 mm. The right side of the right rectangle 43 conforms to the right side of the upper fin 
seal portion. After the inner layer film 32 will be broken, the greatest rectangle portion 41 constitutes a vapor pocket 71 , 
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£££££ T" 42 6SCOmeS ' " ^ 72 ^ " «» *• ~* '«on 43 decodes . 

(0O391 Upon makina me bag, the releasing agent is applied lo the ftree rectangle portions 4r as as „r rh. „. , 

sealed portrTto to m °C^lJ ra '' S8aUn9 to ^ indenB60ns «*«•*><** » •» nor- 

==s £5S==i 

facilitate entering of the 61 M recessed 

lying state at the jetty 5 portion esoeciallv at its *nri uw!L * a ■ ^ , 9 * the Upper f,n seal P 0 * 10 " 2 in a 

over the vapor pocket portion 71 and a H ua „L L i, ^ med by the seP^'on. and spreads 

layer film S^onWoStaye r iS s? to r^ThV^ 'i 8600 '!^^ 133883968 72 " 73 wrth "P«*g *e inner 

strength of the inner layer film 32 to the ^IS^SSrS ^ ?' *" b0ndhB 

[0044] In the above packaging bag, since the first and second vapor 035530^72 ^ =™ m , V ac,Mated ^ 



Example 2 



K SX ^ Ple ° f < the P 3 ^ 9 '" 9 bag ° f me inven,ion is i,lusfra *d in Figures 6-8 

[0047] The bag ,s drfferent from Example 1 in the number of the packaging sheets 1 1a 11b 12 fa™™ *. k= «, 

and a side is heat-sealad to fo™T^£ frnUJ oo^ = VT IT' ' b <» ear* other. 

1ST f ** "-" ^ lessee EEE.'Sr * 9 ■~- - 

BS&msss asSSS 

[0050] in the applied area of the releasing agent, the greatest rectangle portion 41 is widened, the smallest rectangle 
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portion is changed into trapezoid 4, and the second vapor port 75 is narrowed The widening of the greatest rectangle 
portion 41 is made corresponding to the greater jetty portion 51 , 52, 53. The trapezoid portion 44 facillitates the forma- 
tion of the first vapor port 74 together with thinning the heat-sealed portion 21 there. 

[0051] The releasing agent is not applied in the greatest rectangle portion 41 in a region directly under the first jetty 
5 51 . Accordingly, the outer layer film 31 is strongly joined there to the inner layer film 32 to form the strongly joined spot 
portion 9. The strongly joined spot portion 9 functions to restrict the movement of the inner layer film 32 upon pulled by 
the end of the first jetty 51 , and thereby, to facilitate the breakage of the inner layer film 32 without great elongation. To 
render the elongation small results in no occurrence of closing the opening formed by the breakage by the elongated 
portion of the inner layer film 32. 
10 [0052] The heat-sealed portion 21 at the second subsidiary chamber 62 is changed from the line in parallel to the free 
end 23 to an oblique line which facillitates to move vapor toward the second jetty 52. 

[0053] The size of the bag is; a lateral bag width of 130 mm, a longitudinal bag width of 1 70 mm, a width of the side 
fin seal portions of 8 mm, a longitudinal width of the upper fin seal portion of 30 mm, a width of the first jetty 51 of 4.5 
mm, a length of the first jetty 51 of 5.5 mm from the bridge portion 53, a width of the second jetty 52 of 3 mm, a length 
is of the second jetty 52 of 5.5 mm from the bridge portion 53, a distance between the first jetty 51 and the second jetty 

52 of 20, 5 mm, a width of the bridge portion 53 of 3 mm, a distance between the end of the first jetty 51 and the strongly 
joined spot portion 9 of 4 mm, a width of the greatest rectangle 41 of 41 mm, a length of the first vapor port of 20 mm, 
and a length of the second vapor port of 8 mm. 

[0054] The above packaging bag was made using a biaxially stitched nylon film 15 in thicknesses the outer layer 
so film 31 printed with three-color printing using inks ("NEW LP SURER", Toyo Ink Mfg. Co., Ltd.) and a releasing agent 

( M SPV\ prototype. Dainichi Seika Color & Chemicals Mfg. Co., Ltd.) by a gravue printing machine. The inner layer film 

31 was a linear low density polyethylene film 50 fim in thickness, and laminated to the outer layer film 32 through an 

urethane adhesive fAdcoat AD-900", Toyo Morton, Ltd.) by a dry laminator to obtain the packaging sheet 3. 

[0055] The packaging sheet 3 was slitted in a width of 430 mm, wound, and made into the packaging bag leaving the 
25 front side non-sealed using an automatic high speed center press seal bag-making machine (Nishibe Kikai Kabushiki 

Kaisha) at a heat-sealing temperature of the upper fin seal portion of 230 °C, a heat-sealing temperature of the side fin 

seal portions of 220 °C at a speed of 90 shots/min. 

[0056] 180 g of a commercial frozen food rChukadon-no-gu", Ajinomoto Co. Inc.) was put in the above packaging 
bag through the front side, and heat-sealed. The package was heated in a microwave oven ("RE-PIF-A H , Sharp) at 500 

30 W for 5 minutes 30 seconds. After 4 minutes, the bag began to inflate, and after 4 minutes 30 seconds, vapor escaped 
from the first and second vapor ports 74, 75. After 5 minutes 30 seconds, the cooking of the frozen food was completed. 
[0057] Subsequently, 100 bags of the above packaging bag were prepared, and 180 ml of water was packaged in 
each bag. Each bag was heated by the microwave oven for 5 minutes, and great inflation occurred in only 4 bags. 
[0058] In comparison, 100 bags of a packaging bag as shown in Figure were prepared in the same size using the 

35 same packaging sheet, and 1 80 ml of water was packaged in each bag. Each bag was heated similarly, and great infla- 
tion occurred in 25 bags. It is apparent that the packaging bag of the invention can ensure the escape of vapor upon 
microwave heating. 

Examples 3-9 

40 

[0059] Some modifications of the packaging bag of Example 2 are illustrated in Figures 9-15. 
[0060] The packaging bag of Figure 9 (Example 3) is varied mainly in the size of the width of the first jetty 51 from 4.5 
mm to 3.5 mm, the distance between the first jetty 51 and the second jetty 52 from 20.5 mm to 18.5 mm. 
[0061 ] The packaging bag of Figure 10 (Example 4) is varied mainly in not forming the second jetty and in making the 
45 second subsidiary chamber 62 greater and deeper. In the packaging bag, expansion occurs around the bridge portion 

53 as the center of expansion, folding and wrinkling do not occur, and the vapor passages 72, 73 are not closed. The 
size of the bag is; a width of the first jetty 51 of 3 mm, and a length of the bridge portion 53 of 25 mm. 

[0062] The packaging bag of Figure 1 1 (Example 5) is the same as the packaging bag of Example 4, except that the 
second jetty 52 is formed and the upper side of the heat-sealed portion 21 is thinned, i.e. the first and second subsidiary 
so chambers 61 , 62 are deepened. Since the size of the second subsidiary chamber 62 is enlarged, the width of the sec- 
ond jetty 52 is made the same as the first jetty 51 . The size of the packaging bag is; a width of the first jetty 51 of 3 mm, 
a width of the second jetty 52 of 3 mm, a distance between the first jetty 51 and the second jetty 52 of 19 mm, and a 
length of both the first and second jetties 51 , 52 of 5 mm from the bridge portion 53. 

[0063] The packaging bag of Figure 12 (Example 6) is similar to the packaging bag of Example 2, except that the sec- 
55 ond jetty 52 is not formed. In the packaging bag, expansion occurs around the bridge portion 53 as the center of expan- 
sion, folding and wrinkling do not occur, and the vapor passages 72, 73 are not closed. The length of the step portion 

54 is 2 mm. 

[0064] The packaging bag of Figure 13 (Example 7) is similar to the packaging bag of Example 3, except that each 
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side end of the first and second subsidiary chambers 61 . 62 are extended to the side fin seal portions 1 3 In Examole 
• f*5 ^Tl ° the 3nd S6C0nd Subsidiary chambers «■ 62 «• *»W inside by 5 mm than the sde fS 
sealed w,ndow porton 63. In Example 3, the deepest end is in the same level as the upper side of he non-sea JedZ- 

rlLt «T ^ , eowttubon and s.ze are the same as Example. 3. In the packaging bag of Example 7 since the 
center of rfin. located arround the first WWItwnm^ttmwl&J*,^*^^ 

y ^ 61 ^ and the SeCOnd Subsidiary chamber 62 escape of Vapor oc^s smo^Ty 
tefSS « T ' S h S ": 00the : than the P a <*^9 bag of Example 3, caused by theStens^of eac" sidTe^o, 
the first and second subsidiary chambers 61 , 62. 

K k 1 2S2? in l? fl * R9Ure 14 (Examp,S 8) iS 53,1,(3 35 Exam P' e 7 - exce Pt that the length of the second 

on Sh ^Tfth ^f! k* :° Cat ! arround 1,16 first W P°* 74 by sure standing of the upp'er fi 5! S 
^ IS, f ^ 61 ade 1,16 88Cond chambe < 62 side, escape of vapor 

°f h TT^ t ! he , eSCape 0f vapor is smootner ^ the packaging bag of Example 3, caused by theltens^o 
each s.de end of the first and second subsidiary chambers 61. 62. In Example 8. thTfirst etty 51 is n^detnaTZ 

S is^O in9 d 15 (EXamP ' e 9) " 1,16 33 EX3mple 7 " «"* ™ the — 'ed window 

2ELJ^ J 1?^^ E ^ 7 mad6 USi " 9 3 bi3Xia,ly "y' 00 fBm 15 ^ in thi <*"«* as the 

outer layer film 31 pnnted wrth three-color printing using inks ("NEW LP SUPER", Toyo Ink Mfg. Co Ltd ) and a releas* 

mo agent ("SPV". prototype. Dainichi Seika Color & Chemicals Mfg. Co.. Ltd.) by a gravue pr^mac n ^e nner 

ayer Mm 31 was a l,near low density po.yethy.ene film 50 pm in thickness/and llnateS to the?^ layer film 31 

h P i 9 3 W3S S,rtt6d 3 of 430 mm ' wound - and into *e packaging bag usinTan 
h 9 ^ ^ S6al ba 9" maW "9 (Nishibe Kikai Kabushiki Kaish) ata heLe^g temped 

nnrloi « ^ ■ IT '/E* 0 " ~ ° mm in lon 9 rtudin a' width of 240 -C, a heat-sealing temperature of the sEeal 
SoSn 90 ° ° 220 °° 3t Sid6S 3nd ° f 180 ° C at the bottom in «■ at a sp^S 100 

22X J 80 2 d PaCkag6d the ^ and heated ^ ,he microwave oven ("RE-PIF-A". Sharp) and gen- 

eration of sound was observed. The results are shown Table 1 . 9 



Table 1 



Upper Fin Seal 


n 


Bag- Rupture 


Seal Recession 


Sound Vapor 


Upon Escape 


Normal 


1000 


0 


0 


Bomb 3 


Zing 8 










Zing 9 


Bomb->Hiss 6 










Hiss 2 




Reverse 


500 


0 


0 


Zing 5 


Hiss 2 



oTIL'IS Cka9in9 ? 95 ° f the inVent0n Wherei " the upper ,in seal P^ 0 " was *** in reverse, vapor escape 

mm7n JlSSl? 8 ,!? * ? !?*? " 3 modifk:ation of Exam P ,e 4 «■ P^ared. The size of the bag was 1 50 
mm ,n lateral writti. 173 mm ,n long.tud.nal width and 25 mm in the longitudinal width of the upper fin seal portion 2 

Sew 5 super" !ZtfiS f £ 0 £? T T 25 ^ in thickness printed with thre ~°' or p*SSIS 

OD7-!i Achf J ' y ?' C °- ^ 3nd a releas,n9 a9ent ^ a 9 ravure P rinti "9 machine. 

™ • D . a ! n,ch, C*» & Chemicals Mfg. Co., Ltd.). 65 wt. % toluene and 10 wt % n^ropyl Alcohol The sec 
ondwasam.xtureof100 parte byweigm of m 

Theth^dwasamocture of 100 parts by weight the c^ntt^a^hy^olSp^and 
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of barium sulfate. The fourth was a mixture of nitrocellulose and polyamide. The fifth was a mixture of acrylic resin and 
polyethylene. 

[0074] The inner layer film 32 was a cast (unstretched) polypropylene film (ethylene-polypropylene block copolymer 
film) 50 jim in thickness, and laminated to the outer layer film 31 through an urethane adhesive CTM-225", Toyo Mortor, 
5 Ltd.) by a dry laminator to obtain the packaging sheet 3. Then, the packaging bag was made under heat sealing condi- 
tions at a pressure of 1 kg/cm 2 at a temperature of 200 °C or 220 °C for 1 second. Then, the peel strength of the releas- 
ing agent-coated portion was measured, and summarized in Table 2. 



Table 2 





g/15 mm width 






Temp. 


1 


2 . 


3 


4 


5 


6 


7 


8 


9 


10 


Aver- 
age 


75 


Cycli 
zed 
Rub- 
ber 


200°C 
220°C 


6.28 
16.25 


7.85 
11.10 


7.28 
12.58 


6.13 
11.00 


8.60 
12.00 


6.75 
12.95 


11.53 
15.08 


7.25 
11.23 


6.18 
13.55 


9.28 
11.95 


7.71 
12.77 


20 


Cycli 
zed 


200°C 
220°C 


5.73 
6.00 


5.25 
6.30 


5.15 
3.20 


4.33 
6.45 


5.23 
4.88 


4.75 
6.88 


5.63 
5.35 


3.78 
4.55 


5.30 
4.38 


4.00 
5.88 


4.92 
5.39 


25 


Rub- 
ber + 
Par- 
affin 


























30 


Cycli 
zed 


200°C 
220°C 


3.95 
3.15 


2.80 
3.00 


3.78 
3.25 


3.98 
2.75 


3.00 
2.33 


3.75 
2.50 


3.45 
3.08 


3.08 
2.45 


3.90 
3.00 


4.00 
2.75 


3.57 
2.88 


35 


Rub- 
ber + 
Par- 
affin 
+ 

BaS 

o 4 


























40 


Nitro- 
cellu- 
lose 
+ 

Polya 
mide 


200°C 


31.3 


20.0 


23.5 


21.3 


38.1 


40.0 


40.0 


27.5 


18.8 


35.6 


29.6 i 


45 
SO 


Acryli 
c + 
Poly- 
ethyl- 
ene 


200°C 


45.2 


37.8 


48.2 


39.9 


43.7 


22.1 


36.9 


37.5 


33.7 


45.2 


39.0 



[0075] In the case of using the cyclized rubber alone as the releasing agent, the generation rate of rejected bags was 
1.7%. In the case of using the mixture of the cyclized rubber, paraffin and barium sulfate, the generation rate of rejected 
55 bags was zero %. Another packaging bag of Figure 10 which is a modification of Example 4 was prepared. The size of 
the bag was 150 mm in lateral width, 173 mm in longitudinal width and 25.5 mm in the longitudinal width of the upper 
•fin seal portion 2. The outer layer film was a biaxially stretched nylon film 25 jim in thickness printed with three-color 
printing using inks ("NEW LP SUPER", Toyo Ink Mfg. Co.. Ltd.) and cyclized rubber (TOLYSTAR MEDIUM", Dainichi 
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Seika Color & Chemicals Mfg. Co., Ltd.) as the releasing agent by a gravure printing machine 

mZ B L^n e lm VT fi ' m 32 ' the f ° l,0Wing four Cast P° | yP«Wtene (all ethylene-polypropylene block copolymer) 
films each 50 pm in thickness were tested. M 7 ; 



Table 3 



15 



20 



25 



30 



35 



40 



10 





Sample 1 


Sample 2 


Sample 3 


Prototype 


Impact strength 
Kg -cm/mm 


20°C 
-5°C 


340 
130 


330 
110 


243 
81 


116 
41 


Tear Strength with Notch 
Kg/cm 


MD 
TD 


17 
48 


16 
43 


8.5 
38 


3.2 
61 




2.8 


2.7 


4.5 


19 


Impact strengtft: Pendulum impact tester "FILM IMPACT TESTER" (Toyo Seiki Seisal 

haing a 1 .5 inches ball as the impactor 

Tear strength: Elmendorf tearing tester, at 20 °C 


ku-Sho, Ltd.) 



InrTl L - nne , r ^u fi ' m 32 WBS ' aminated 10 *** OUter ,ayer film 31 throu 9h an urethane adhesive ("Adcoat AD- 
of L'n mm h b y a dry laminator to obtain the packaging sheet 3. The packaging sheet 3 was slitted in a width 
rllr nrTcc W ° Ur ?K T * e PaCkagin9 ^ ,eavin9 tne ,ront n°n-sealed using an automatic high speed 
SSST? ma ? in6 (NiShibS Wkai Kaisha > at a heat-sealing temperature of the upper fin 

STE, f? ; 3 heat - Sea " n9 future ^ side fin seal portions of 220 -C at a speed of 90 shots/min 
C. m f W3S JS"** ^ P 8 ^^ ^9 trough the front side, and heat-sealed. The package was 

^ZZZL 1 ^ ( RE - PIF " A "- Sham ) at 500 W *«■ ^ minutes. After 2 minutes 40 seconds, vapor began to 

rSf^T VaP ° r and 1,16 Vap0r escape was continued "P to termination of microwave heating. The 
results of the microwave heating test are summarized in Table 4. 

Table 4 





n 


Bag Rupture 


Retraction*' of 
Se<Ucd Portion 


Sample 1 


100 


5 


55 


Sample 2 


100 


3 


23 


Sample 3 


1000 


0 


3* : 


Prototype 


3000 


0 


0 



Occurred at the right side of the upper fin seal portion 
** Retracted length: 2-4 mm 



45 



50 



55 



Examples 10- 14 

[0079J Some other packaging bags of the invention are illustrated in Figures 16-20 

In!?!! The , pa f ka9ing ? a9 0,R 9 ure 16 < E * am P |e 10) « similar to the packaging bag of Example 1 wherein the jetty 
and the smallest rectangle port,on are not formed. In the packaging bag. the corner 55 of the heat-sealed portion!!? 
under the non-seabed window portion 63 functions as the projected portion for breaking the inner layer film, and vapor 
escapes through the second vapor passage 73. 

[0081] In the packaging bag of Figure 17 (Example 1 1). the underside of the heat-sealed portion 21 is formed in a 

tiapezotd. and the jetty 5 is formed at the center. The releasing agent is applied to the area surrounded by a dashed 

oreii i ~ rnb,na 2 0n of a * e *f rectan 9 |e « and a trapezoid portion 44. to form a weakly zoined portion 4. 

nTnV P ^ 9 ' n9 u b39 ° f F ' 9Ure 18 (Example 12)> trapezoid portion is not formed, and instead, a U-shaped 
notch 76 is provided as the vapor port. 
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[0083] In the packaging bag of Figure 19 (Example 13), a strongly joined spot portion 9 is provided for breaking the 
inner layer film instead of the jetty, and the releasing agent is applied to the area surrounded by a dashed line. Vapor 
escapes through the second vapor passage 73. 

[0084] In the packaging bag of Figure 20 (Example 14), the projected portion 5 is in a form of square frame, and the 
bridge portion 53 functions for breaking the inner layer film. The releasing agent is applied to the area surrounded a 
dashed line, i.e. a combination of a greatest rectangle portion 41 and a right rectangle portion 43. A weakly heat-sealed 
portion 24 is provided at the center of the upper side of the heat-sealed portion 21 for facillitaing to form the first vapor 
passage 72. 

Examples 15-19 

[0085] Some other packaging bags of the invention are illustrated in Figures 21-25, wherein the upper fin seal portion 
2 stands. 

[0086] In the packaging bag of Figure 21 (Example 15), the underside of the heat-sealed portion 21 is formed in a 
trapezoid, and the jetty 5 is formed at the center. The releasing agent is applied to the area surrounded by a dashed 
line, i.e. a combination of a greatest rectangle portion 41 and a right rectangle portion 43, to form a weakly zoined por- 
tion 4. 

[0087] In the packaging bag of Figure 22, the first and second subsidiary chambers 61, 62 are enlarged similar to 
Figure 13, compared with the packaging bag of Figure 21 . 

[0088] The packaging bag of Figure 23 is the same as the packaging bag of Figure 21 , except that the upper fin seal 
portion 2 is not formed by heat-sealing superimposed ends of the packaging sheet, but formed by heat-sealing a folded 
portion formed in the midway of the packaging sheet. 

[0089] The packaging bag of Figure 24 is the same as the packaging bag of Figure 21 , except that the weakly joined 
portion 4 on the right end does not reach the side end of the upper fin seal portion 2, and a notch 76 is formed near the 
right end. 

[0090] The packaging bag of Figure 25 is the same as the packaging bag of Figure 21 , except that the right end of 
the weakly joined portion is cut off in arc to form a recess 77. Thereby, vapor exhaust sound can be made smaller. 

Claims 

1. A packing bag for use in a microwave oven which comprises a bag body comprising an upper side sheet portion 
and an underside sheet portion and an upper fin seal portion formed on the upper side sheet portion, wherein said 
upper fin seal portion is formed of heat-sealed laminated films comprising an inner layer film and an outer layer film, 
and wherein said upper fin seal portion comprises a non-sealed portion connecting with a container portion of the 
bag body, a projecting portion projecting from an inside end of a heat-sealed portion, and a weakly joined portion 
having a peel strength of 0.1 to 15 g/1 5 mm width formed between the inner layer film and the outer layer film at 
least surrounding the projecting portion and connected with an outside end of the upper fin seal portion. 

2. The packaging bag of claim 1 wherein the projecting portion is jetty-shaped. 

3. The packaging bag of claim 1 , wherein the projecting portion is in the shape of a combined jetty and bridge. 

4. The packaging bag of any one of the preceding claims, wherein the non-sealed portion connecting with the con- 
tainer portion is made deeper toward the projecting portion. 

5. The packaging bag of any one of the preceding claims, wherein a further non-sealed portion is formed above the 
projecting portion, and overlapped with the weakly joined portion. 

6. The packaging bag of any one of the preceding claims, wherein the upper fin seal portion is imparted with a turning 
habit, and lies on one side. 

7. The packaging bag of any one of the preceding claims, wherein a strongly joined spot portion is provided under the 
underside end of the projecting portion. 

8. The packaging bag of any one of the preceding claims, wherein the inner layer film has an impact strength of 50 to 
200 kg • cm/mm at 20°C. 

9. The packaging bag of any one of the preceding claims, wherein the inner layer film has a ratio of notched tear 
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strength in the lateral direction to notched tear strength in the longitudinal direction of 4 or more. 

1 0. The packaging bag of any one of the preceding claims, wherein the weakly joined portion is formed by providinq a 
releasing agent. 

1 1. The packaging bag of claim 10, wherein the releasing agent is a mixture of a releasing agent and a lubricant or an 
inorganic filler 
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Fig. 3 





lla 




12 



lib 



15 




17 



EP 0 933 310 A1 



Fig. 8 
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Fig. 9 
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Fig. 11 
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Fig. 12 
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Fig. 13 
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Fig. 14 




24 



EP 0 933 310 A1 




25 



EP 0 933 310 A1 




26 




27 



EP 0 933 310 A1 




28 



EP 0 933 310 A1 




29 



EP 0 933 310 A1 




30 



EP 0 933 310 A1 




31 



EP 0 933 310 A1 



Fig. 22 
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Fig. 25 
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Fig. 28 
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